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FIG.2 



(1) DIVIDES UNSORTED DATA TO BE PROCESSED INTO p SETS (p=2« q IS AN 
INTEGER) OF PARTIAL DATA STRINGS WHICH CORRESPOND TO THE NUMBER 
OF PROCESSORS 

(2) INITIALIZES THE VARIABLE a WHICH INDICATES THE NUMBER OF STEPS IN 
MERGING FOR THE SAKE OF CONVENIENCE TO 0 
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ASSIGNS PROCESSOR TO THE p SETS OF UNSORTED PARTIAL DATA STRINGS 



M ± 



SORTS UNSORTED DATA STRINGS BY A QUICK-SORT METHOD , FOR EXAMPLE 



(1) a = a+1 

(2) COMBINES 2«-*+ l SETS OF SORTED PARTIAL DATA STRINGS 2 BY 2, AND 
CREATES 2"-* SETS OF DATA STRING PAIRS 

(3) SUB-DIVIDES EACH 2 Q_a SETS OF DATA STRING PAIRS INTO 2 3_1 DATA 
STRINGS 



S4 



ASSIGNS PROCESSORS AND EDITS JOB CONTROL INFORMATION FOR EACH OF 
2 q_fl SETS OF DATA STRING PAIRS FOR MERGING . IN DESCENDING ORDER FROM 
THE FIRST PART OF EACH SET AND MERGING IN ASCENDING ORDER FROM THE 
LAST PART OF EACH SET, AND MERGING IN DESCENDING ORDER AND MERGING 
IN ASCENDING ORDER AFTER THE BOUNDARY OF 2*' l -l SETS IS DETERMINED 



S5 



EXECUTES MERGE OPERATION. EXECUTES MERGING IN DESCENDING ORDER FROM 
THE FIRST PART OF EACH SET AND MERGING IN ASCENDING ORDER FROM THE 
LAST PART OF EACH SET, AND EXECUTES MERGING IN DESCENDING ORDER AND 
MERGING IN ASCENDING ORDER AFTER THE BOUNDARY OF SETS 2 a_1 -l SETS IS 
DETERMINED. 
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J REPEATS PROCESSING FROM S3 TO S6 IF a < q ~~ | 
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| FINALLY ACQUIRES ONE SET OF SORTED DATA STRING AS A WHOLE | 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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FIG, 8 

Q START ^ 



SELECTS A POINT HAVING INDEX VALUE (n/k) , 2 (n/k) , 
3(n/k) • - • (k-l)(n/k) AS BOUNDARY 
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SETS INDEX VALUE OF REFERENCE BOUNDARY POINT TO 
INDEX i AND j FOR OPERATION IN AREAS Dl AND D2 


r ' . > 


<. 




COMPARES KEY VALUES ( 


)F Dl (i) AND D2 (j) | 



S10 
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SI 2a 



S12b 



BOTH ARE THE SAME IN 
INITIAL COMPARISON 



2c 



ADDS 1 TO GREATER INDEX 
VALUE AND SUBTRACTS 1 
FROM SMALLER INDEX VALUE 
* 



WHEN BOTH VALUES ARE 
DIFFERENT IN THE INITIAL 
COMPARISON, OR WHEN THE 
MAGNITUDE RELATIONSHIP IS 
NOT INVERTED IN THE SECOND 
OR LATER COMPARISON 
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REGARDS i 
INDEXES OF 
POINT 


AND j AS 
BOUNDARY 



JUDGES MAGNITUDE 
RELATIONSHIP 



MAGNITUDE RELATIONSHIP INVERTED 



SI 3b 



COMPARES GREATER KEY VALUES IN THE COMPARISON 
TARGET DATA BEFORE AND AFTER THE INVERSION OF 
MAGNITUDE RELATIONSHIP, AND REGARDS THE SMALLER 
ONE AS BOUNDARY DATA. FOR THE BOUNDARY DATA FOR 
THE OTHER AREA, THE DATA INITIALLY COMPARED WITH 
THIS DETERMINED DATA IS SELECTED 
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^ START .J 



SELECTS A POINT HAVING INDEX VALUE (n/k)-l. 2(n/k)-l, 
3(n/k)-l • • • (Ic-l)(n/k)-l AS BOUNDARY 



SETS INDEX VALUE OF REFERENCE BOUNDARY POINT TO 
INDEX i AND j FOR OPERATION IN AREAS Dl AND D2 
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COMPARES KEY VALUES OF Dl (0 AND D2 (j) 
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BOTH ARE THE SAME IN 
INITIAL COMPARISON 
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REGARDS i 
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POINT 


AND j AS 
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S22c 



ADDS \ TO GREATER INDEX 
VALUE AND SUBTRACTS 1 
FROM SMALLER INDEX VALUE 



WHEN BOTH VALUES ARE 
DIFFERENT IN THE INITIAL 
COMPARISON, OR WHEN THE 
MAGNITUDE RELATIONSHIP IS 
NOT INVERTED IN THE SECOND 
OR LATER COMPARISON 



JUDGES MAGNITUDE 
RELATIONSHIP 



MAGNITUDE RELATIONSHIP INVERTED 



S23b 



COMPARES SMALLER KEY VALUES IN THE COMPARISON 
TARGET DATA BEFORE AND AFTER THE INVERSION OF 
MAGNITUDE RELATIONSHIP, AND REGARDS THE GREATER 
ONE AS BOUNDARY DATA FOR THE BOUNDARY DATA FOR 
THE OTHER AREA, THE DATA INITIALLY COMPARED WITH 
THIS DETERMINED DATA IS SELECTED 
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FIG. 10A 



: 0 
1948 



1 

1868 



2 

1862 



1996 
: 0 



1992 
1 



1966 
2 



1148 
A 



4 

740 
t(3) 



620 
A 



<4± 



1694 
3 



1544 
4 



1446 



588 

(2) 



1182 



5 

t 
(1) 



7 

256 



432 
7 
t 

(5) 



8 

112 



254 
8 



9 

100 



30 
9 



FIG. 10B 
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FIG. 10C 



INDEX VALUE : 0 1 2 3 4 5 

D, : 1948 1868 1862 j 1148 740 620 



6 

588 



D 2 : 1996 1992 1966 1694 1544 1446 1182 
INDEX VALUE -'0 1 2 3 4 5 6 



7 

256 



432 
7 



8 

112 



254 
8 



9 

100 



30 



10/511683 



FIG. 11 A 
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FIG. 1 1 B 



INDEX VALUE : 0 



D t : 100 98 97 



INDEX VALUE 



99 



95 
1 



89 
2 



3 

93 

80 

3 



4 

90 

75 
4 



5 

89 

70 
5 



6 
88 

69 
6 



7 

87 

67 
7 



8 
86 

65 
8 



9 
60 

63 
9 



10/511683 



FIG. 12 



(1) DIVIDES UNSORTED DATA TO BE PROCESSED INTO p SETS (p=2 q , q IS AN 
INTEGER) OF PARTIAL DATA STRINGS WHICH CORRESPOND TO THE NUMBER 
OF PROCESSORS 

(2) INITIALIZES THE VARIABLE a WHICH INDICATES THE NUMBER OF STEPS IN 
MERGING FOR THE SAKE OF CONVENIENCE TO 0 



SI 



S2 



ASSIGNS PROCESSOR TO THE p SETS OF UNSORTED PARTIAL DATA STRINGS 



S3 



SORTS UNSORTED DATA STRINGS BY A QUICK-SORT METHOD , FOR EXAMPLE 



(1) a = a + 1 

(2) COMBINES 2 q_a+x SETS OF SORTED PARTIAL DATA STRINGS 2 BY 2, AND 
CREATES 2«~» SETS OF DATA STRING PAIRS 

(3) SUB-DIVIDES EACH 2 ra SETS OF DATA STRING PAIRS INTO 2* DATA 
STRINGS 



ASSIGNS PROCESSORS AND EDITS JOB CONTROL INFORMATION FOR EACH OF 
2 <1-a SETS OF DATA STRING PAIRS FOR MERGING IN DESCENDING ORDER FROM 
THE FIRST PART OF EACH SET OR MERGING IN ASCENDING ORDER FROM THE 
LAST PART OF EACH SET, AND MERGING IN DESCENDING ORDER OR MERGING 
IN ASCENDING ORDER AFTER BOUNDARY OF 2 8 " 1 SETS IS DETERMINED 



S4b 



S5b 



EXECUTES MERGE OPERATION. EXECUTES MERGING IN DESCENDING ORDER FROM 
THE FIRST PART OF EACH SET, AND EXECUTES MERGING IN DESCENDING ORDER 
OR MERGING IN ASCENDING ORDER AFTER THE BOUNDARY OF 2*" 1 SETS IS 
DETERMINED. 
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REPEATS PROCESSING FROM S3 TO S6 IF a < q 
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FINALLY ACQUIRES ONE SET OF SORTED DATA STRING AS A WHOLE 
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FIG. 13 sioo 
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SUB-DIVIDES UNSORTED DATA STRING TO BE PROCESSED INTO p (p=2") 
NUMBER OF DATA STRINGS WHICH CORRESPOND TO THE NUMBER OF 
PROCESSORS. 

q IS A NUMBER OF STEPS IN MERGING OF PARALLEL TWO BRANCHING 
MERGING/SORTING 



> 




SORTS p SETS OF UNSORTED DATA STRINGS SIMULTANEOUSLY IN 
PARALLEL USING p NUMBER OF PROCESSORS 
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REPEATS q STEPS OF MERGE/SORT PROCESSING 

FOR THE FIRST STEP, 2"" 1 SETS OF DATA STRING PAIRS ARE CREATED BY 
PAIRING THE 2« NUMBER OF SORTED PARTIAL DATA STRINGS 2 BY 2, AND 
MERGE/SORT PROCESSING IS PERFORMED IN PARALLEL USING 2 q_1 NUMBER 
OF PROCESSORS. 

AS THE MERGE PROCESSING STEP ADVANCES, THE NUMBER OF SETS OF DATA 
STRING PAIRS DECREASES TO HALF, SO THE NUMBER OF OPERATING 
PROCESSORS ALSO DECREASES TO HALF, AND REPEAT ENDS WHEN MERGE 
PROCESSING IS PERFORMED FINALLY BY ONE PROCESSOR. 
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FINALLY ACQUIRES ONE SET OF SORTED DATA STRINGS AS A WHOLE 
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